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fifth year. The initial TIROS system provided operationally useful
data from 1960 to 1965. The TOS system (1966-1970) inaugurated routine
daily operational satellite service end met the minimum operational
requirements for cloud-cover imagery specified by the using sagencies

in 1964, The presently approved ITOS series (TIROS-M through ITO0S-G)
will expand this operational satellite service and is expected to carry
NOMSS through 1975.

The ITOS series, of which TIROS-M is the operational prototype,
will replace the TOS-series spacecraft currently in operation in the
NOMSS, This new series will, for the first time, provide daytime and
nighttime cloud-cover observations on a global and regular basis in
both direct readout and stored modes of operation. It will provide
& major extension of the TOS Program's capabilities and represents a
significant advence in the capability of NOMSS, particulerly by
providing operationel infrared data which make it possible to obtain

nighttime cloud-cover pictures.



ENVIRONMENTAL IMPACT

The probable total impact of the TIROS program upon the
environment comes from its capability to provide cloud-cover
imagery and measurements of other meteorclogical paramaters, e.g.,
the vertical temperature profile, which will further our efforts to
understend the physics of the atmosphere, to bring about improved
prediction of weather, and to establish a basis for eventual weather
modification and climate control rather than from any intrinsic

degradation or enhancement of the environment,

Fiovom ppaccszoft ord launch vehicle hozdware and tochmiquas hava
baon strdicd and enalyzed in the light of the Agency'’s and Nation's
extensive exparience in epace flight. On this baszils, the essessment
has bezn mnde that there haz been and will be no significont advers:
impact on the enmviror—znt as a result of the TIROS progrer.

Atzsaéhere: The direct adverse impact on the envirommznt by tha
I708 rissions is alrost entirely limited to that caused by the lsunch
vchicle. Mo evidaﬁce has ;hown eny significant lasting impact for
fzoguzneles of lounch in the foreseezble futuze. This includes
tzoroszheric, stzatoatharic and ionospheric pollution or digturbznce
83 wall a3 ths retura of the spent vehicles either into tha s=z o
burzaing up duzing rossntzy.

Tha laounch vehicles currently used by NASA for sutomated science
and epprlications missions range in size from the scout to the Titan
IIIC. Trz propzliant cozbinations used in their stages include solids,

LOS fHydzogen, LOZ/RP-1, IRFNA/UDMH, &nd N,0,- & total of approximately




-4 -

20 of thooo vehieles ere leunched onnuglly from tour launch silos:
Wolleps Islend, Vizginia, Weastern Test Ranpe, Californig; Cape Kennedy,
Fiozidn; ond the 8San Mazco Piatform tn the Indian Ocean off Kenyas.

These emall and medium cless launch vehicles are considerably
erallexs than the Satuzn clase, which is discussed in the Apolla Program
Emviro&nantal.Statem:nt end it 1s.cnnc1uded thaet no detrimental envir
rmontsl impnct reoulty [rom theds lawnches.

The improved TIR0S operationzl satellites miszlons will be placed
in a polaz ozdit in fzom ths Wastern Test Range launch site at Vandenberg
Aiz Fozee Basz, Califoraia utiliziny the Delta launch vehicle.

- Taeze afe considezed to be no feasible alternatives to the launch
of tho IT03 epacecraft by these Delta lamch vehiclea.

The telationshiip between the local short-term use of the envivonment
of the launch site st the Western Test Range and the maintendnce erd
enhanvemant of long=term productivily is a closc and direct one. A
Mational Acadeny of Science (NAS) repozt® estimates that weather forecasts
ere feasibla for on2 to tvo weeks in advance using date from satellites
of the TIROS progran ;nd other NASA end NOAA environmentel satellite
programs, processed by computeds progremmed on the basis of improved
mathematiecal models.

Tha Regor:, which stzessed the extzemely high velue of weather satcl-

lite observationa, stares "The availebility of a 5 to 10 day reliable weath:
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©Smaea Amplicatiens Suwmar Stndv 1957 Interim “evori, Volums 1.
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fozasast ehould yield lergo annual economic benefits from aavarieti'of
va18h0Ten0nadtdvo actdivitioa. A survey of two epocific 87037 -- tho
eonntzuction {ndustzy end egriculture -- indicated that roalizable
gavings da thoao aroas alene for the United States ghould bo ebout $e00
gillien ennually. Additional economic benefits will accruz in many
othar arzas such as tranasportation, flood control, end water-resource
allocation, maintenance end repair of public utility systems, end
recreational end sporting activities,™

This is e typical finding of a number of other such reporte which have
indicated the relatively high payoff of the weather satellites im
rolation to othor satellite programa.

Tha woathor eatellites of the TIROS Prograz gre used extenzively for
tropical storn surveillanco. Since 1966, tropical stormz have bsen
dotected and tracked by satellite observations, permitting reconnaissance
aircraft to concentrate on measuremente rather than on ssarch missions,
Since the onzet of the operational system, mateorologiste have found the
meteoroiogical satellites' cloud-cover imagery invaluabie in detecting
and tracking wezther systems over about 80 per cent of the earth where
conventional observations'are not aveilsble. This worldwide weather
suzrvaillance continues to contribute to more relisble and timely environ-
m3ntal service -- forerasts, edvisories, end warnings -- to maritime
operations end to comnunities located within and around the ocean basin,
In 1989, 39 hurzicanes were_identified end tracked by satellite, including
12 Atlentic hurricanes, 10 ©astern North Pacific hurricanzs, and 17

western North PBacific ocean. The 45 named tropical cyclon2a that occurred
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¢ tho Nerthara Hemieshoro in 1970 warc ell detected and traocked by
patollitcd. Adviporios conmcorning these storms, end & largor number of
unnomod tzopical etorms in both hemispheres, ware sent to U.S.
coo-unitios end installetions and foreign meteorological organizations
wvorldwida,

gatoliito data ers uszd by the National Weather Service to improve
enalysss end prognozss of waather charts prepared for guidance to local
w:zth:; o£3icas throushout ths U.S. For exemple, forescasts of tha onsst
of procisitaticn im thd wastern and gouthwastera U.S. have improved
thrcugh thn routins uoo of gatellite data by forecast officas in that
ra3ion, Forosasts ard now eble to follow tha developmant, wovemant, and
changas in tho intonolty of storms end tho essociated moistuzre patterald &3
thoy move throush ths data-aparse sreas of the easternm Pacific, Baja
California, end Mexico toward the U, S. The bensfit obtaipad from thesz
wanther eatellite data 1s more accurate forecasts of raim or no rain for
uaa in activity planning by individuals aﬁd conmercial, profit-oriented
intoronts,

For th2 i{sasvance of galec warnings for ths North Atlentic, th2 National
Woathar Sorvice relies heavily upon sﬁtellite gurvelllante qf the regzion.
Satollite obzorvations of that region’s cloud cover freguently revual
storm conters vhich aro not indicated by the evailable convential reports.
Tho rosulting benmefit 49 moro timsly and eccurate gale advisory service
tc maritima interests (cczmorcial and militery) which ‘enable these interests

to plan ghizs routes which lead to & shorter passsge times and greater

productivity,
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Othar uses for meteorological data from the satellites of the
TIROS Program are widespread., The Air Force Globzl Weather Central
rocaives and ugses tho global date from oparational metecrological

0230111803 on & routind basds im support of the Strategic Air Command

and other elements of the Department of Defense. Use of satellite

information enabled the Air Force to complete

& phote vooping misaion ona yaar &haad of schadule. Tha Naval Oceanographic
Gifice usas TIROS-Program data routinely in its ssz-ice forecast program

for ths Arctic and tho Antarctic. The satellite photogrephs were the
prinazy source efadata us2d to support & joint Nationazl Science Foundation,
U.S. CG=ological Survey, end U.S. Navy expedition in the South Atlentic. It
is Navy practice to use the TIROS Progrem's satellite data to support

"Dazp Frozze" -« the Navy's Antarctic re-supply effort -- end to support en
Antarctic survey program. Reported benefite which have eccrued include

(1) e significant decrease in aborted re-supply sorties due to weather bstws
Caristchurch and the McMurdo Sound ares end (2) survey teams accomplished
sarial surveys of the continent two years ehead of schedule ;- résources
devoted to this operation were released to other programs, Along this line,
tho availability and applicability of satellite data to U.S, Navy stations i
Alazke is & factor contributing to a reduction of aircraft ice reconnaissanc
patrole by ebout 50%. Navy meteorologists have relied heavily on cloud-cove
data from operational meteorological satellites in supporting tha Antarctic
re-supply flights betwaen Now Zealand and McMurdo., Utility of thase data tc
thia mission contributed to the recommendation to withdraw the Navy ship

pooitionzd between New Zealand end Antarctia for the purpese of providing
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waathor date et & point along the route.,

Cas of tho firat applications of weather satellites in the arez of
oealnogradhy was in the maevping of sea-ice boundaries. While the
rasolution of current eatellite instrumentation precludes obteining
inforrmation concerning the ege end condition of ice, it {g possible to
dotorning tho extent of the ice and obtaln en ifdication of thz stege of
forcation and breakup. Such information is of obvious velue to maritime
intorests and is curraently being used oparationally by ice forecasting

conters in North Amzrica.




FUTURE PRODUCTIVITY PAYOST

Tho M\S Rozort es%4inatos that date from satellites prosasaed by
conputoro prosrazmad on the basis of ilmproved mathematical models will,
within tho foroseasble future, make it possible to have accurate weather
foreeasts -- ez accurate as present 2-day forecasts, covering 5-10 day
paricds in advance. On this premise, it is not difficult to imagine
eizgnificant payoffs of accurate 10-day forecasts to agriculture,
eonotruction, lumbering, eviation, and the maritime services,

Taore ere no irreversible end irretrieveble commitments of natural
raJourcas which are, or will be, involved in the continuation of ths

ongzolny TIROS Progran.





